Abstract. In this paper we elaborate on the usage of multi-agent-based simulation (MABS) for quantitative impact assessment of transport policy and infrastructure measures. We provide a general discussion on how to use MABS for freight transport analysis, focusing on issues related to input data management, validation and verification, calibration, output data analysis, and generalization of results. The discussion is built around an agent-based transport chain simulation tool called TAPAS (Transportation And Production Agent-based Simulator) and a simulation study concerning a transport chain around the Southern Baltic Sea.
Introduction
Freight transportation causes different types of positive and negative effects on the society. Positive effects typically relate to economy and social welfare, e.g., due to the possibility to consume products that have been produced far away. Negative effects mainly relate to the environment, and typical examples are emissions, congestion and energy use. Public authorities in the role of policy makers often have a wish to reach certain governmental goals, such as obtaining sustainable transport systems and meeting emission targets. A typical ambition of a public authority is to increase the internalization of external costs, e.g., by letting road users pay for the road wear they cause [1] . However, internalization of external costs may have effects that might be negative on other goals. For instance, it might lead to negative economic development in a region. For enterprises, the goal is typically to maximize profit, e.g., through optimization of their activities (either individually or in collaboration), by reducing lead-times, lowering transport costs, improving delivery accuracy, etc.
By applying different types of transport policy and infrastructure measures, hereafter referred to as transport measures, it is often possible for public authorities and corporate decision makers to influence how transports are carried out. However, it is important to be able to accurately predict what the consequences will be when applying transport measures, so that undesired effects can be avoided and desired effects can be confirmed.
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Essentially, there are three types of transport measures that are relevant to apply to a transport system: 1. Control policies including different types of taxes and fees, such as kilometer and fuel taxes, and regulations, such as weight restrictions on vehicles. 2. Infrastructure investments in roads, railway tracks, intermodal freight terminals, industry tracks, etc. 3. Strategic business measures, such as improvement of timetables and adjustment of vehicle fleets to better meet the transport demand.
Multi-agent-based simulation (MABS) is able to model the actual complexity of a transport system, e.g., by explicitly modeling decisions of different actors (e.g., transport operators and transport buyers), their interaction, time aspects (including timetables and time-differentiated taxes and fees), etc. This is necessary to get accurate results when assessing the impact of transport measures, and it makes MABS more powerful than traditional approaches to transport analysis, such as SAMGODS [19, 3] , SMILE [20] and TRANS-TOOLS [15] . Whereas traditional approaches rely on assumed statistical correlation between different parameters, MABS relies on causality, i.e., decisions and negotiations determine how transport activities are performed. Since MABS is able to capture the interaction between actors, as well as their heterogeneity and decision making, it enables more explicit modeling of the complex multi-actor processes involved in finding and agreeing upon transport solutions. Typical questions that can be studied using MABS models for impact assessment of transport measures include:
-Which logistical effects (e.g., concerning transport route/mode choices, order sizes and order frequencies) will appear in a particular transport network under the influence of a set of transport measures. -How will the costs and quality of service (e.g., possible delays) change as a consequence of the introduction of a set of transport measures. -What will the environmental impact (e.g., CO 2 emissions) be when introducing a set of transport measures?
The purpose of this paper is to elaborate on the usage of MABS for impact assessment of transport policy and infrastructure measures (transport measures). We build our discussion around experiences that we have gained when developing and using an agent-based simulation tool called TAPAS (Transportation And Production Agentbased Simulator) [2] . We briefly describe TAPAS, as well as a simulation study that has been conducted with TAPAS. The simulation study concerns transportation in a transport corridor around the Southern Baltic Sea. In our work we focus on the TAPAS simulation tool even though there exist several other MABS models that can be used for assessing the impact of different types of transport measures, e.g., provided by Gambardella et al. [6] and Liedtke [14] . We assume that they in most aspects concerning how to conduct simulation studies are similar, even though they are different in many other aspects.
By presenting and accounting for how to conduct a MABS study for impact assessment of transport measures, we contribute with respect to determining the purpose of a study, designing simulation experiments, validating scenarios, and analyzing simulation results including the possibility of obtaining generalizable results. Particular aspects that are addressed in the discussion are our experiences concerning participatory
